5538 B 17 1) S &~ £ Eild Vol.38,No.17
2018 4F 9 A ACTA ECOLOGICA SINICA Sep.,2018

DOI: 10.5846/stxb201709051599

SKICHE AR AN B, IR 55 PG DT LS Y AL MR AR AR R G CO, 3l BEFE. A 25241, 2018,38(17)
Zhang Y Y, Zhu W Z, Sun X Y, Hu Z Y.Carbon dioxide flux characteristics in an Abies fabri mature forest on Gongga Mountain, Sichuan, China.Acta
Ecologica Sinica,2018,38(17) :

NAERELEREREZRAMRESRSE CO, BEFFE

KR R FEDT e A
1 v ERbE B KRR SR LUt 5 IR, AR 610041
2 EBRERE KA I 100049

TEE : BUAGRAR A TR S0 i 2B 25 R GERRAB A o8 B F 22 X, HAT, 3R 15 56 74 R 0 735 LUy s e b bR B bikisie s ot A F 5
AN | W AN BT BRAG R AV, LR B DB AR S JE il , ek )11 G 50 1 AR S 0 JF 2 A2 b A 28 R 0 U 1Y €O, 3
HEAT R W, R 2015 4F 6 H % 2016 45 5 H WA , /04T 1k JE 2 42 g E S R 48 CO, 58t (NEE) EBS&R
GNP (Re) FLEAE S RS A7 1 (GPP) BYZE 1578 AR AE B LRI AR S, 45 A B BE N+, 4007 CO, 8 i iy B fsthl 7 45
R (1) MRJE A2 MK NEE BAT B 5 1 H AR (RARAE , S0 U TB ARk, 1 K 6l B ) IE A, TP RIS CO, il ik 3]
B K ;4% A ) H Y NEE 284625 5 53 NEE W8 ik BIAE 2015 4F 6 H (-0.64 mg CO, m™ s7') | WEE fe/ N ILTE 2016 4F 1
A (-0.08 mg CO, m™> s7") ; HFEY) NEE fy B A4S R S (BB (A1 5 o dm L, &b, NEE /i GU(E A8 B A (R & R dc i B
FefeWi, (2) WKJE A2 AR NEE Re 71 GPP HA BB A H 251k, 2015 45 6 A M 12 A NEE 433k 5 KA (-46.02 ¢C m™
A7) R/ ME(-1.42 ¢C m™ H ™) ;Re SEIURIEARY | S5 R AN/ IME 4390 I BLTE 2015 4F 6 H (84.78 ¢C m™ A ™) Hil 2016 4F 1
H(12.82 ¢C m™2 A7) ; GPP 5 KA AT/ ME 4> B BRTE 2015 4E 6 H (130.81 ¢C m™H ™) 52016 41 A (16.15 ¢C m™>H™") .
(3) & RBE(T,) 5 em TR (T ) FOLE ARG (PAR) 2RS¥ A2 #0bk CO, Ml 1Y FEIRER T, 7,5 CO0,id
R IEHOHE (R =0.5283,P<0.01) ; A K CO, 15 PAR MK (R =0.4373,P<0.01) ; /K CO, M5 T WEHMK(R =
0.4717,P<0.01) , (4)44FE NEE Re 1l GPP 354 -241.87 .564.81 gC m ™21 806.68 gC m™ , FMWI 1| 74 T 1L 111 1% JF ¥4 A2 ) AR B
A R TIRE

SRR A I OC ; CO, 3 1 5 BT IR i 2 A2 AR

Carbon dioxide flux characteristics in an Abies fabri mature forest on Gongga
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Abstract: Carbon budgets for mature forests are important when studying carbon cycling in terrestrial ecosystems. To date,
there has been little research on the carbon flux of a mature coniferous forest in the dark coniferous forest of Southwest
China, and the role of the carbon cycle is not clear. In this study, the CO, flux of an Abies fabri mature forest was observed
over a long period of time on Gongga Mountain in western Sichuan Province, China by using the eddy covariance technique.
The data from June 2015 to May 2016 were used to analyze the variations in net ecosystem CO,exchange (NEE) , ecosystem
respiration (Re), and gross primary productivity ( GPP) so that the carbon sources and sink conditions could be better

understood. The data were combined with the environmental factors so that the main control factors affecting CO, flux could
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be analyzed. The results showed that (1) NEE had obvious diurnal variation characteristics and this produced a " U"
shaped curve. The NEE was negative during the daytime, positive during the night, and reached its maximum around noon.
The average daily NEE changes for each month were significantly different. The maximum peak for NEE appeared in June
(-0.64 mgCO, m™ s™") and the minimum peak appeared in January (—0.08 mgCO, m™s™"). The earliest time when NEE
changed from positive to negative occurred in winter and the latest in summer. (2) The NEE, Re, and GPP values showed
obvious monthly variation characteristics. The NEE reached a maximum ( —46.02 ¢C m™> month™) in June 2015 and a
minimum (—1.42 ¢C m™~ month™) in January 2016. The Re had a single peak variation, and the maximum and minimum

2

values appeared in June 2015 (84.78 ¢C m™ month™") and January 2016 (12.82 gC m™ month™ ). The maximum and
minimum GPP values appeared in June 2015 (130.81 ¢C m™> month™') and January 2016 (16.15 gC m™ month™ ),
respectively. (3) Air temperature (T,),5 cm soil temperature (T ), and photosynthetically active radiation (PAR) were
the main environmental factors affecting the carbon fluxes in the Abies fabri mature forest. Carbon dioxide flux and air
temperature had an exponential correlation ( R*=0.5283, P< 0.01); CO,flux was significantly correlated with PAR during
the daytime (R*=0.4373, P< 0.01); and CO,flux was significantly correlated with soil temperature (R*= 0.4717, P<
0.01). (4) The annual NEE, Re and GPP values were —241.87, 564.81 gC mand 806.68 gC m™, respectively. The

results showed that mature Abies fabri forest on Gongga Mountain still has a strong carbon sequestration function.
Key Words: Eddy covariance; CO,flux; Gongga Mountain; Abies fabri
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Month Effective data Effective data Month Effective data Effective data

n n
? on daytime/ % on night/ % ° on daytime/ % on night/%

2015-06 80.24 31.96 2015-07 82.99 30.78
2015-08 74.58 29.90 2015-09 78.71 21.07
2015-10 82.27 20.65 2015-11 92.84 20.02
2015-12 83.84 23.20 2016-01 32.75 15.53
2016-02 53.15 14.26 2016-03 87.07 23.12
2016-04 84.77 26.53 2016-05 79.77 23.51
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